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DOCUMENT- IDENTIFIER: US 20020124282 Al 

TITLE: Plant reproduction polynucleotides and methods of use 
Summary of Invention Paragraph : 

[0004] Arabidopsis fie mutants (for fertilization-independent endosperm) isolated 
by Ohad et al . (Proc. Natl. Acad. Sci . USA 93:5319-5324, 1996; see also U.S. Pat. 
No. 6,229,064) exhibit replication of the central cell nucleus, initiating 
endosperm development, in the absence of fertilization. Inheritance of the mutant 
fie allele by the female gametophyte results in embryo abortion; thus, the trait 
can be transmitted to progeny only by the male gametophyte. The Arabidopsis FIE 
gene was cloned (Ohad et al . , The Plant Cell 11:407-416 (1999); GenBank entry 
AF12 9516) and found to encode a polypeptide related to the WD Polycomb group 
proteins encoded by, for example, Esc in Drosophila (Gutjahr et al . , EMBO J 
14:4296-4306 (1995); Sathe and Harte, Mech. Dev. 52:77-87 (1995); Jones and 
Gelbart, Mol. Cell. Biol. 13:6357-6366 (1993). WD polycomb proteins may interact 
with other polynucleotides to form complexes which interfere with gene 
transcription (Pirrotta, Cell 93:333-336 (1998). Fertilization may trigger 
alteration of the protein complexes, allowing transcription of genes involved in 
endosperm development. Thus, loss -of- function fie mutants would lack the ability to 
form the protein complexes which repress transcription, and endosperm development 
could proceed independent of fertilization (Ohad et al . 1999, supra). 

Detail Description Paragraph : 

[0177] Gene inactivation can be used to determine the function of ZmFIE genes in 
the regulation of endosperm development. When fertilization is prevented in 
Arabidopsis plants heterozygous for fie mutant alleles, siliques nevertheless 
elongate and contain seed-like structures due to partial endosperm development. No 
embryo development is observed (Ohad, Yadegari et al.(1999) Plant Cell 11:407-415). 
Maize fie mutants would be expected to develop endosperm (or kernels) in the 
absence of fertilization (i.e. when immature ears are protected from pollination by 
bags) . 

Detail Description Paragraph : 

[0185] When such nucl:CHD-DR transformation is accomplished in a mutant fie 
background, both de novo embryo development and endosperm development without 
fertilization could occur, (see Ohad et al. 1999 The Plant Cell 11:407-415). Upon 
microscopic examination of the developing embryos it will be apparent that apomixis 
has occurred by the presence of embryos budding off the nucellus. 



Previous Doc 



Next Doc 



Go to Doc# 



http://westbrs:9000/b^ 5/3/O6 



Record Display Form 



Page 1 of 4 



First Hit Fwd Refs Previous Doc Next Doc Go to Doc# 

□ 



LI: Entry 24 of 28 File: USPT Dec 7, 2004 



DOCUMENT- IDENTIFIER: US 6828477 Bl 

** See image for Certificate of Correction ** 

TITLE: Method of enhancing endosperm development in a plant 

Detailed Description Text (4) : 

The present invention is based, at least in part, on the discovery of a set of 
female -gametophytic mutations, termed fie (fertilization- independent endosperm) , 
and the subsequent cloning of the genes involved. Three mutants are disclosed here 
fiel, fie2, and fie3, which have been mapped to chromosomes 1, 2, and 3 of 
Arabidopsis, respectively. The fie mutations affect the central cell, allowing for 
replication of the central cell nucleus and endosperm development without 
fertilization. FIE/fie seed coat and fruit undergo fertilization- independent 
differentiation, showing that the fie female gametophyte is the source of signals 
that activates sporophytic fruit and seed coat development. Generally, the mutant 
fie alleles are not transmitted by the female gametophyte. Inheritance of a mutant 
fie allele (e.g., fie3) by the female gametophyte usually results in embryo 
abortion, even when the pollen bears the wild-type FIE allele. In the case of fiel 
and fie2, however, transmission of the trait occurs in about 1% of the progeny from 
the female gametophyte. In contrast, the fiel, fie2, and fie3 mutant alleles are 
passed through the male gametophyte (i.e., pollen) in normal fashion. 

Detailed Description Text (23) : 

Gene expression can be inactivated using recombinant DNA techniques by transforming 
plant cells with constructs comprising transposons or T-DNA sequences. FIE mutants 
prepared by these methods are identified according to standard techniques. For 
instance, mutants can be detected by PCR or by detecting the presence or absence of 
FIE mRNA, e.g., by Northern blots. Mutants can also be selected by assaying for 
development of endosperm in the absence of fertilization. 

Detailed Description Text (37) : 

As noted above, FIE proteins as products of polycomb group genes are believed to 
form large complexes in vivo. Thus, production of dominant -negative forms of FIE 
polypeptides that are defective in their abilities to bind to other polycomb group 
proteins is a convenient means to inhibit endogenous FIE activity. This approach 
involves transformation of plants with constructs encoding mutant FIE polypeptides 
that form defective complexes with endogenous polycomb group proteins and thereby 
prevent the complex from forming properly. The mutant polypeptide may vary from the 
naturally occurring sequence at the primary structure level by amino acid 
substitutions, additions, deletions, and the like. These modifications can be used 
in a number of combinations to produce the final modified protein chain. Use of 
dominant negative mutants to inactivate target genes is described in Mizukami et 
al. Plant Cell 8:831-845 (1996). 

Detailed Description Text (61) : 

The following example describes methods used to identify the fie mutants . The 
methods described here are generally as described in Ohad et al . , Proc. Natl. Acad. 
Sci. USA 93:5319-5324 (1996). 

Detailed Description Text (67) : 

Heterozygous FIE/fie (Landsberg erecta ecotype) plants were crossed as males with 
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female plants (Columbia ecotype) . Because the mutant fie allele is only transmitted 
through the male gametophyte, FIE/fie progeny were crossed as males a second time 
to female gll/gll (Columbia ecotype) plants. Approximately fifty-five progeny were 
scored for the segregation of the wild-type FIE and mutant fie alleles and for 
alleles of molecular markers as described previously (Bell, C, et al . , Genomics 
19: 137-144 (1994)). This analysis indicated that fie3 is located at approximately 
position 30 on chromosome three, fie2 is located at approximately position 65 on 
chromosome two, and fiel is located at approximately position 2 on chromosome one. 
Genetic recombination frequencies and map distances were calculated according to 
Koornneef and Stam (Koornneef, M. , et al . , Methods in Arabidopsis Research, pp. 83- 
99 (1992)) and Kosambi (Kosambi, Ann. Eugen. , 12: 172-175 (1944)). 

Detailed Description Text (78) : 

Seed Coat and Silique Development In a representative line chosen for further 
study, heterozygous plants produced by back crosses to wild-type plants generated 
elongated siliques after anther removal with numerous seed-like structures. These 
results indicated that heterozygous mutant plants were capable of silique 
elongation and seed- like structure development in the absence of fertilization. We 
compared the development of the mutant seed- like structures to that of wild- type 
seeds. After fertilization, the endosperm nucleus replicated and daughter nuclei 
migrated into the expanding central cell. Ultimately, a syncytium of endosperm 
nuclei was produced. Nuclear divisions of the endosperm preceded the zygotic 
divisions that formed the globular stage embryo. Embryo, endosperm or seed coat 
development did not occur in wild- type plants in the absence of fertilization. 
Development of the ovule and female gametophyte in heterozygous mutant plants was 
normal. Just prior to flower opening, female gametophytes in these plants contained 
a single, prominent central cell nucleus. Subsequently, in the absence of 
fertilization, central cells with two large nuclei were detected. Further divisions 
resulted in the production of additional nuclei that migrated into the expanded 
central cell. Later in development, a nuclear -syncytium was formed with abundant 
endosperm nuclei. These results indicated that the central cell in mutant female 
gametophytes initiated endosperm development in the absence of fertilization. We 
have named this mutation fie for fertilization- independent endosperm. By contrast, 
replication of other nuclei in fie female gametophytes (egg, synergid, or 
antipodal) was not detected. Thus, the fie mutation specifically affects 
replication of the central cell nucleus. 

Detailed Description Text (79) : 

We analyzed the frequency of multinucleate central cell formation in fie female 
gametophytes by comparing the percentage of multinucleate central cells at three, 
five, and six days after emasculation of heterozygous FIE/fie and control wild- type 
flowers. At each time point, only 3% to 5% of wild-type central cells had more than 
one nucleus. Because none had more than two nuclei, most likely, these represented 
central cells with haploid nuclei that had not fused during female gametophyte 
development. By contrast, the percentage of central cells in female gametophytes 
from FIE/fie siliques with two or more nuclei increased from 21% to 47% over the 
same time period. These results indicated that the fie mutation caused a 
significant increase in formation of multinucleate central cells in the absence of 
fertilization. The fact that close to 50% of the female gametophytes in 
heterozygous plants had multinucleate central cells suggested that fie is a 
gametophytic mutation because a 1:1 segregation of wild-type and mutant fie alleles 
occurs during meiosis. 

Detailed Description Text (80) : 

We compared the fertilization- independent development of the maternal seed coat in 
FIE/fie seed-like structures to that of fertilized wild-type seeds. The seed coat 
in wild-type Arabidopsis is generated by the integuments of the ovule and surrounds 
the developing embryo and endosperm. Similarly, FIE/fie ovule integuments formed a 
seed coat that surrounded the developing mutant endosperm. These results indicated 
that the fie mutation activated both endosperm development and maternal sporophytic 
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seed coat and silique differentiation that support reproduction. No other effects 
on sporophytic growth and development were detected in FIE/ fie plants. 

Detailed Description Text (82) : 

To understand the mode of inheritance of the fie mutation, we analyzed the progeny 
of reciprocal crosses. FIE3/fie3 females, crossed to wild- type males, produced 
siliques with approximately equal numbers of viable seeds with normal green embryos 
and nonviable white seeds with embryos aborted at the heart stage (344:375, 1:1, 
c2=1.3, P>0.2). Viable seeds from this cross were germinated and all 120 Fl progeny 
generated were wild- type. That is, none of the Fl progeny had significant levels of 
F2 aborted seeds in their siliques after self-pollination. Nor did the Fl progeny 
demonstrate fertilization-independent development. This indicated that presence of 
the fie mutant allele in the female gametophyte, even when the male provided a 
wild-type allele, resulted in embryo abortion. Thus, the fie mutation is not 
transmitted by the female gametophyte to the next generation. To study transmission 
of fie through the male gametophyte, we pollinated female wild- type plants with 
pollen from male FIE3/fie3 plants. Siliques from these crosses contained no aborted 
Fl seed. Fl plants were examined and a 1:1 segregation of wild-type and FIE3/fie3 
genotype was observed (62:58, c2=0.13, P>0.5). This indicated that wild-type and 
mutant fie3 alleles were transmitted by the male gametophyte with equal efficiency. 
That is, fie does not affect male gametophyte, or pollen grain, function. Results 
from reciprocal crosses were verified by analyzing the progeny from self -pollinated 
FIE3/fie3 plants. Self -pollinated siliques displayed 1:1 segregation of normal and 
aborted seeds (282:286, c2=0.03, P>0.8). Viable seed from self -pollinated siliques 
were germinated and a 1:1 (71:64, c2 0.36, P>0.5) segregation of wild-type and 
FIE3/fie3 progeny was observed. These results confirmed that inheritance of a fie 
mutant allele by the female gametophyte resulted in embryo abortion, and that 
inheritance of a fie mutant allele by the male gametophyte did not affect pollen 
function. Thus, the wild- type FIE3 allele probably carries out a function unique to 
the female gametophyte and does not appear to be needed for male fertility. 

Detailed Description Text (85) : 

In wild-type plants, fertilization initiates embryogenesis and endosperm formation, 
and activates maternal seed coat and silique development. The results presented 
here indicate that specific aspects of plant reproductive development can occur in 
FIE/fie plants in the absence of fertilization. These include silique elongation, 
seed coat formation, and endosperm development. Morphological analysis shows that 
early aspects of fertilization-independent fie endosperm development closely 
resemble fertilized wild-type endosperm development. First, the fie central cell 
nucleus is stimulated to undergo replication. Second, nuclei that are produced 
migrate from the micropylar end of the central cell and take up new positions in 
the central cell. Third, the developing fie central cell expands to form an 
endosperm cavity. Thus, the requirement for fertilization to initiate these early 
events in endosperm formation has been eliminated by the fie mutation . This 
suggests that FIE plays a role in a signal transduction pathway that links 
fertilization with the onset of central cell nuclear replication and early 
endosperm development . 

Detailed Description Text (87) : 

One can envision two possible mechanisms for how FIE regulates replication of the 
central cell nucleus in response to fertilization. The protein encoded by the FIE 
gene may be involved in a positive regulatory interaction. In this model, FIE is 
required for the central cell to initiate endosperm development. Normally, 
fertilization is needed for the presence of active FIE protein. The fie mutation 
results in the presence of active protein in the absence of fertilization. 
Alternatively, Fl may by involved in a negative regulatory interaction. In this 
model, the function of FIE protein is to prevent the central cell from initiating 
endosperm development, and fertilization results in the inactivation of FIE 
protein. The fie mutation results in the production of inactive protein, so that 
fertilization is no longer required to initiate endosperm development However, 
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complementation experiments using transgenic plants indicate that FIE1 and FIE3 
alleles are dominant over their respective mutant alleles. This indicates that the 
wild- type allele is involved in a negative regulatory interaction. Recently, it has 
been shown that cyclin-dependent kinase complexes, related to those that function 
in mammals, control the induction of DNA synthesis and mitosis in maize endosperm 
(Grafi, G. et al . , Science 269: 1262-1264 (1995)). Because fie stimulates 
replication of the central cell, fie may, either directly or indirectly, impinge 
upon cell cycle control of the central cell nucleus, allowing replication to take 
place in the absence of fertilization. 

Detailed Description Text (89) : 

The analysis of FIE/fie mutant plants has provided clues about interactions between 
endosperm and maternal sporophytic tissues. FIE/fie ovule integuments surrounding a 
mutant fie female gametophyte initiate seed coat development, whereas FIE/fie 
integuments in contact with a quiescent wild-type female gametophyte do not 
develop. This suggests that the FIE/fie ovule integuments initiate seed coat 
differentiation in response to a signal produced by the fie female gametophyte. We 
propose that the source of the signal is the mutant fie central cell that has 
initiated endosperm development, although we cannot rule out the participation of 
other cells in the fie female gametophyte. In wild-type plants, most likely, 
fertilization of the central cell produces an endosperm that activates seed coat 
development. This is consistent with experiments showing that the maize endosperm 
interacts with nearby maternal cells (Miller, M. E., et al., Plant Cell 4: 297-305 
(1992)). FIE/fie plants also display fertilization- independent elongation of the 
ovary to form the silique. We propose that a signal is produced by the developing 
seed-like structures to initiate silique elongation. This is in agreement with 
experiments suggesting that seeds are the source of hormones, auxins and 
gibberellins, that activate fruit development (Lee, T. D. Plant Reproductive 
Ecology, pp. 179-202 (1988)). Taken together, these results suggest that the 
fertilized female gametophyte activates maternal developmental programs. 

Detailed Description Text (91) : 

Certain plant species display aspects of fertilization- independent reproductive 
development, including apomictic generation of embryo and endosperm, and 
development of the maternal seed coat and fruit (reviewed in (Koltunow, a. Plant 
Cell 5: 1425-1437 (1993)). The fie mutation reveals that Arabidopsis, a sexually 
reproducing plant, has the genetic potential for aspects of fertilization- 
independent reproductive development. It is not known whether the mechanism of 
fertilization-independent endosperm development conferred by the fie mutation is 
the same as autonomous endosperm formation observed in certain apomictic plant 
species. However, the fact that the fie phenotype is caused by a single genetic 
locus substantiates the view that the number of genetic differences between 
sexually and asexually reproducing plants is small (Koltunow, a M. , et al . , Plant 
Physiol 108:1345-1352 (1995)). 
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AN 1991:186709 BIOSIS 

DN PREV199191101458; BA91: 101458 

TI INTERVAL STERILIZATION STANDARD MINILAP VS MODIFIED M INI LAP . 
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AN 1989:519384 BIOSIS 

DN PREV198988135527; BA88: 135527 

TI A TOTAL OF 250136 LAPAROSCOPIC STERILIZATIONS BY A SINGLE ***OPERATOR*** 

L7 ANSWER 18 OF 22 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 
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AN 1988:138760 BIOSIS 

DN PREV198885073587; BA85:73587 

TI * * * FEMALE * * * ***STERILIZATION*** WITH PARTICULAR REFERENCE TO 

LAPAROSCOPIC TUBAL STERILIZATION. 

L7 ANSWER 19 OF 22 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 
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AN 1982:153698 BIOSIS 

DN PREV198273013682; BA73 : 13682 

TI THE TITANIUM SILICONE RUBBER CLIP FOR ***FEMALE*** 
***STERILIZATION*** . 

L7 ANSWER 20 OF 22 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on 
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AN 1982:175712 BIOSIS 

DN PREV198273035696; BA73: 35696 

TI LUTEAL PHASE PREGNANCIES IN ***FEMALE*** ***STERILIZATION*** 
PATIENTS . 
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AN 1981:164577 BIOSIS 

DN PREV198171034569; BA71:34569 

TI TECHNICAL FAILURES IN TUBAL RING STERILIZATION INCIDENCE PERCEIVED REASONS 
OUTCOME AND RISK FACTORS. 
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DN 62:76327 
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TI Evidence for common control of tyrosinase and L-amino acid oxidase in 

Neurospora 
AU Horowitz, N. H. 

CS California Inst, of Technol . , Pasadena 

SO Biochemical and Biophysical Research Communications (1965), 18(5-6), 
686-92 

CODEN: BBRCA9; ISSN: 0006-291X 
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L7 ANSWER 5 OF 22 CAPLUS COPYRIGHT 2 006 ACS on STN 

AB The methods and materials disclosed herein are directed to the control of 
gene expression in plants by means of translational repression. 
RNA-binding proteins binding specifically to ***operator*** sequences 
positioned in the 5' untranslated region of an MRNA reduce translation. 
Such translation repression systems are useful, for example, for reducing 
expression of an herbicide -tolerance gene in reproductive tissues of a 
plant that retains vegetative tolerance. Application of the herbicide 
renders the plant male- or ***female*** - ***sterile*** . The use of 
the MS2 and Q.beta. coat proteins and Saccharomyces cerevisiae ribosomal 
protein L32 as RNA binding proteins capable of inhibiting translation is 
demonstrated in vitro. Translation of .beta . -glucuronidase mRNA carrying 
the MS2 translational ***operator*** in a wheat germ system was 
effectively inhibited by addn. of mRNA for the coat protein. The protein 
was also an effective inhibitor in corn, wheat and tobacco leaf 
protoplasts. Expression of the genes for MS2 coat protein from 
pollen-specific promoters is demonstrated in transgenic corn. These 
plants also carried the gene for a glyphosate-resistant EPSP synthase 
contg. the MS2 coat protein-binding translation repressor. Pollen were 
sensitive to glyphosate whereas the plant was resistant, meaning that male 
sterility could be induced by treatment with the herbicide. 
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AB A chimeric trans -splicing ribozyme comprising a first RNA sequence 

functioning in targeting of the ribozyme, and a 2nd RNA sequence which is 
capable of being transferred into the target RNA as a result of the 
ribozyme activity is described. The first RNA sequence hybridizes to an 
RNA encoding a ***transcription*** ***activator*** protein. 

Expression of the RNA or DNA encoding this ribozyme is operably linked to 
expression of the ***transcription*** ***activator*** protein. 

Expression of the ribozyme -encoding gene in a multicellular organism 
provides a means of specific cell ablation, and can be used to produce 
male or ***female*** ***sterility*** in plants, or to immunize 

plants against a pathogen. The ribozyme can be expressed as a 
proribozyme, which contain self -complementary sequences which prevent 
self -cleavage. In the presence of target sequences, the intramol. 
interaction is inhibited due to preferential interaction with the 
substrate nucleic acid and the proribozyme is activated. Trans -splicing 
ribozymes, directed to coat protein RNA of cucumber mosaic virus, and 
capable of inserting RNA encoding the A chain of diphtheria toxin into the 
coat protein RNA, were described. A ribozyme capable of inserting the 
toxin mRNA into the GAL 4 mRNA was prepd. and expressed in a cell -specif ic 
manner in Drosophila in order to study the effects of cell-specific 
ablation on development. 
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=> dup rem 
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PROCESSING COMPLETED FOR L8 
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=> s 19 and arabidopsis 

L10 10 L9 AND ARABIDOPSIS 
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TI Methods for producing infertile transgenic seeds 
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analysis during somatic and zygotic embryogenesis 
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modulating gene expression during embryo development 
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TI Leafy cotyledonl genes and promoter from ***Arabidopsis*** thaliana 

and their uses in embryogenesis in plants 
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sequences, promoter and use in modulating embryo development in transgenic 
plants 
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=> s lecl/ab,bi and 12 

Lll 2 LEC1/AB,BI AND L2 

=> d 111 1-2 
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controlling the spread of transgenic plants 
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=> dup rem 114 
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=> d 115 1-2 
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